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(54) LIQUID DETERMINATION DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a device for determining a trace amount of liquid accurately even if 
the position of a pipette in vertical direction changes. 

SOLUTION: A liquid determination device 1 has a pipette 1 1, a pipette elevation means 12 for moving the 
pipette 1 1 vertically, a syringe 14 that is connected to the pipette 11 via a flexible tube 13 and can suck or 
discharge a liquid from and to the pipette 11, and a control part 17 for controlling the operation of the pipette 
elevation means 12 and the syringe 14. Then, the control part 17 drives the syringe 14 slightly for the vertical 
move of the pipette 1 1 so that the top position of the liquid in the pipette 1 1 can be maintained constantly 
when moving the pipette 1 1 vertically while the inside of the syringe 14, the tube 13, and the pipette 1 1 is 
filled with a liquid. 
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-ct^-, hig^sn. na»6«3i. utta 
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m#m2) 9 HOTPttKl&CrBf 

Sffi/cW i/ > y *»ffl®? IS-tfTft Sgf*^ 1 tOBtt 
Uc?£{*5iegE. 

[SS#JI3] 8«gPtt t b^v h©±#SKl6CT3r 

Sfifcw -> y > t^ststtai $ ax n znxm i (cent 

[»5J8I4 3 b'*s y h 4. C©b*^ 5. h &m&ffiMC 
hrt©ffi<*©ftffi{4E£-5EK:*lft-f S <fc 5 b-^ h© 

nzmtmmmm. 

hosHwo* teas' ^Mrestuti-siii 

«a 4 (cists l fc^ttSflgs. 

[0 00 1 ] 

SHS©?^. (!*(*) *K8S*5£ 

[0002] 

1*. ilSt. £8©tft#aSl>ttH»i«:J£ffi. 
«i!fe^ffl©»ttE«:»«i"Ifi6ttt^v hi. pJ8S1t** 

[0003] c©«t vj:ffi<tiearaottft©-ffl*. 
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©fl-fflte?5fe#-f £. ChKiO. i5fe^ffi/>sf-<7 bRV 
5. b^* h5fcffi©3SSU8tt. ftS^i^fOg^lUdg 

©surety? h5yg^©$(*#^s$nrs©£i»±-r 

10 SfcKb-'s? h5Hg*£ffififfi*-CTfci*-«t-5£ 

fi©fc#&©?l (5WK) 5£S{4E«iiS. b'^7 
h KKK $ fifcSEE-fe V-frKJ: 0 IfcfclS ft 
[0004] %(C#KLfc*tt*Kl£MfcHeMtlli 

WcUmtW£^ftxmfeomtMTt>G1c&. 8fl£ 
*rw*©tB&W9C«*fi*. e^»H*. %©jfttt 

MWfrfcftS. 

[000 5] 

20 [ &WfS& U J: 5 £ "T 3 US ] .hie lyfc&tfcEfi&E 

tc«to«i(*©»«*tf5is. &<v}-&B]m&?*--7 

^«j-rs. K^j h*s^(*^fSK:ioiA>-,r±^©^«flr 
EA^Sit^iai«:ig;»)TS^. ^a-^fcb-^9 Hcii 
S£t/T-€-©-ig;ft:t:fa5b--t7 H©5EafiiE*-CTI^T 
■5. m«@i 4(cwfJ: ; 5K:. ^y>5?5Kfa-^ 

4>tftLx8m2titLV-v h 3tmmmt l c&'3x. 

01 5K^-r^SffiES-CTK-r-5i#. b'-t?h3R 
V?»-^4rt*i»fcTas^?8[*J^m®a I/BIU. 

30 Sfctce^hs rt © mm* » i/Ttf s ©r. i5t^* 

[0006] iKl/te^sr h3 4i/y>y5|ffl©?Bitt 

*i. e^? h©gfi^isj«c*jw4»86is. -?*D*h-e 
n©i^(*©sffltta©«EiK3 (cj; -^ef t-r « Aut>. 

MAI*. &{^S£L-C£<*©a&&K&m&£fflL-C 

40 *5-5£-tf T . b^vh©TP$ffl. ±»ajSi«<*»K 
< Hfc*. b^ v h©t^«:»m(4E*i 1 0 0 mm fit 

l.>* s . «[ffiKS©^b%*aor/5*©aSl®*^flE-B' 

[0007] - 2 5 3 4 3 3-^««Ctt. i5t^ 

ffi©£t&{C<fc9** - ^SKffi* /cttiRtil 1/ r b b ^ 7 

so iWs«fiR*«ra*s*iri,>i. l^l. b^7h©Sit 
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CtteW SffiHSMfcKtt *> ±BB©Wtt£Rtf *©«» 
^tcoor Giffl t>ffi £ tiX i 
[0 00 8] C©*W©RHtt. b'-^ * h ©gfi^ftK 

fi{£T -5 C <b CC & -5 . 
[0009] 

[BH*JBfc**fc«>©*«] m 1 ©»»©«(*£«:» 
gtC^titf. b^?h<t t C©b*^? h«rSi£*lSl«:8 

tf'** h&ftttSft. iKftfctf'*? h*»6R9L ttfflpJ 10 

h*aa8«is#*is. hrt©«(*©5fcai 

{ig*-£CGS8*f * J: 9 b^ y h©gfi#«i(C£fctf 

[ooio] c©«9B«c*jwatr^!? h<tt*> Eaffl'> 
y >trow»«cjccr»tt* i ma-cassspjfie 

&<>©**#* U>. C©#feWtfc#£b'A^ h^B^S 20 

itt, 7-y«c«HStifc'<;i'K *Sc>tt#-->Mai; 
©#W£bi>« c©«iB«c*jt*r r*>y>^ 

tcs©»tt 6*swj©f»«(*&ft s fc©-c&ntf, 
cn6©**wcBBesnftK s>y>t^ **--telxj> 30 

ftWHECCJ: 9 *©rt^i^3©£{lfll#^&<r>fc 
4«B±*»*t»tt-»«cB»6tiS. c©*Wfc*sW 
«i±iH*St»BWI(Cj:Qm6 t ftHatfaTttTttSfe© 40 

[00121 ®2©%^©St(*5£ffiK®CC J:ta6i, b*^ 
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fp**w-ra«iaw4«:(iA. swwk*. *>y>^ * 
* - 7&e>' b *^ 9 h rt 3WK #r jsifc $ tifcttor b ^ ^ 
h*sB»»stf*BL t^-^ hrt©«f*©j6anaa* 

[00 13] C©»!8CC*j»5i/'J>y#B#aitt, 
7-y«cffillS*ifc'<rt'K *SC»W#-iMa09©K 
Mfc J: 9 y > s>±fl*Sfi#flfc« ffi#»T * 4 fc© 

», h©*^»tt©A*ccttj/y>^#»*a* 
BMrer* tr^? h©aB3gf»©4*ec«s/y>^#B 

*B*H*6T*©:MffSU». 

[ o o i 4 ] srsn i ©&w©«f*£s&g-ctt, «*. 
h©?5fe^©yt^cc v 3E»ffl^y 

©SSagtc^H-r^o tr^? FW(«*8B«cfii*ot 
jSaS*ffLTW«*fiI«:flF»T*. C©i^. Matt 

3EataBcc*ras-c^9 h©T»«eciBD'CBf 
5aiy£ws/y>y*a«»3i3^&. cn6cj:o, b*^ 

» hrt©^t3l*±^*^K:«miiE»fW*c4 

[0 0 1 5] t&{*£SSUc», h^^h^^^-^i 
i fe{Cffittr^3n/ctt®-CSS{4S^e±^©^5[4 

ftifcfS^fiWCffiWr*. C©«h*. MBOW. ^f5(4 
y>i?*«*a:fflS**. CtiCCj;0. ^fhftOS 

^at*4<t^, 3Ett«j/y>yiB©i8iMiec»icr*« 
©fctt**i>ttarc#ttT$ci#r»a. «c*». 

Wotlie^? F©B»«cJ:a±B2*«tBiEttfP*, 

t*^^h©TB^©^, *4C^«±^^©^CCtT^C<i: 

[0016] S 2©^W©ffit*5Eflt$£S-C«, W*«t 
h©gfe^©/cai)tc. S«ffl^y>^KttSn*(* 
tttf^sr h*>6!BBL ttta^Hf^. cntcj:or, vy 

-5. t'^y h3W*»SSCCrfi]*orTBT-5IH. (Has 
tt. b'^y h©TB«c^to-l*ri/y>y±(t3WTBr* 
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[0 0 1 7] *M**5£Bl/fc». e^7Hif*^i 

ISttSftfc* *-:/©«* tf-£K:«#;*ft£ 
©r. **flWE»ttB^**<»bT4*^r«>t:^y 
h i W > ^BI©«*<ofi«^ y > x tt*£ t & 0 
©ffttsWHEStiS. 44*. *ftKJ:r>rtti/>;>^» 
l^gM>K*ecj:*±E*«}iiE»fPt, tr^v H©T 
KB©*, *at»»Ji»i»©*ec!f5ctfcpitfir* 

[00 18] 
[««©*«©»«] 

c^js^s§ n h i co&wQmn<D--&mt<c£z> 20 
at. &{«£g&Bi 1 oi. s^^iear^r 

-^iH 0 0i*6S«C«WE8tl*. «tt£S£gl 1 
OHt, tr^y Uli, tr^y bUB^Sl 2<t, pJSI 

h 1 iRW^y h^K^Sl 2«»a^n^^i 
5Cc£f$£ft, 36fcc©»j£7a?*l Stttf^* b 

[00 1 9] gflM©?'*? h 1 IB, V^v v?m^ 

-7\ 3 0-Hcc««Shrir»*. tr^v h l ltt, ft 
&f *ffl?ffi-fe>-*7 i©-»ti/r«sisnrc>*. «j 

i(tfa-^13WrtS2. 4mm. SSI 50 0mm 
©^u*>*a--7r£>9, 3©flMBtt, 0 

2r^T«fc^tc v gflfflj/y>s;i4*^ut^9h 40 
a**a4 0Kis«sirctr>4. -r&tofe, *-*4i 
Tigto$n^^';>^i 4», *©S8f©AD i 4 c # 
a»*4 2*^i/r«ci*«^i'>^4 3«c»«sti. « 

WF4 2O«0»itafl«CJ:0, V<4 3 tc 

««Stifc«»}B*»a»»60IBErV';>^l 4«K 
iSfcbU/cO. tttt. BBBCDJEJIlRCfe^^ h 1 lftgfl© 

[00 2 0] 03fcSOfc#i£7P-;*l 5«ctei>T. 

ftCt6httia*ffiJ«:HU f 5//-f KU-^2 1 i t K 50 
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U-;U2 1 tC&*>X±.TfZ>Zy4 #22<t, 
2 3i. K9W*>t2 3*B»Lfc*<;Uh2 4£. 

h24*se#fSi«:af3Br-»«)^- , ;25i. 

y 2 5©-#£0«Htt**/W**- * 2 6 £*6« 
*-*2 6©iEi£, »(ECCj:0»tt^P9^1 
sraittx, h 1 lttfflfcU »tt(4BA <±#> 
<L3£S{iBB (T*) £©IH*tt»i5fBtt*fc£*oT 

[002 1] $f#£ffigB 1 1 0©T*CCtt % f— ^ 
1 0 0#EB3*rt:i>S (HI), f--^ 1 0 0©± 
ffi«ctt. (W*fflSS7 7^108 <H3#J®) SrfiBBO 
Tfc < &(*fgggp 101, Slffilffi7 * * 1 0 8 SE 
BlT*<K$tR8S10 2. b^-y hft&ltl 03, 

«ra8}osesaw«iB3ti«s«»ttBa 1 o 4, 5 

OfcS&MilB £ ft * 5B£@8tXBS 1 0 

5 , mm<D%tm%&n&z tiz&mmmmmm i 

0 6RiySJ^*a95^8C»A-rSA:«E)©a3E*A»l 

0 7#, *ti*h-*ffi±(CEHLrBKS*i*. S2£ 

7^io8«c». jss©aa4*#ffl«sio9*a 

BSB5»J-rSCi:3Wt?#*. **ve*i©5?f 108BR 

*K 1«^**10 8CC«B<* 

txfc^ft©&#K5fe^ 1 1 asMSMLAiBK. 
£10 8 £©n©»WS«©a{fcfc«^t>T^rt©« 

[0 02 2] fc*^tr h*5fe?#1S 1 0 3B, H4fc5*bfctf 
HiStMSCStt^^ h 1 l*»AoIttO:?L»3 

1 4. ?LSS3 1 rt«!M**ft#S^P3 2Rt«5fci?« 
WP3 3£JU§LTl>*. ft#ffiAP3 2Rtfft&&ai 
P3 3KB, 1I^3 4£1g»#3 4K&&3nfc&# 
** + :/'i-3 S&efttKiO* 3 6 £3^6«c&i»Mf 
9K¥IK3 0«ffittSftri»ft. C©S«*S3 0CC*j 
ori»«^*^t-3 5KBIlEEiW1WEIttD3tl, i5fc 

+ 3 5 rtOiJfe^ffi^ COKECC J: <3 iit^ffl 
10 3©7L6P3 Att3 1toKg3ft?^ 

ffi«?5t^?RUP 3 3 ^6SFjRf > * 3 6 fc*- x-? a 

B 1 <D7v v ^«WEH"C**. ftSSSISJSSB 1 tt. 
CPU. ROM. RAM. ^>fv-, *»>>5r-94W 

*. $«SS17CCB, HS«l/ac>j«B©*-A*»7 
0, «ffl-b>1f7 K aS%»7 2, 2/«;>5/l 4©*- 

2 , 9 f 4 o , mwnmL*& 3 0 a» * 

©ffl©AU*»7 3*H^3*VC<,»*. 

[0024] wisiai 7«. t^t? h»B*ai 2©* 

-^2 6©fg«jCC<fc0 h 1 l#8F«ffifiA*»6T 
B-TSPB. Smt4B^6©^K)ffi ; £:^^>h©te^6 
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hccj£i;t:EiB$K:vy >s^i 4<d*-£4 1 *BM&i/T 
t'^y h 1 l©*BMiE«f¥*tTto«a. *ffl»iE»ff 
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tt±SB*BBliiEttff *£tr> »; >y 1 4<D£fg»jffi(D- 
W*r. HStttr^^ h 1 l<D»»»ittiEffl£©H«* 

[002 5] 

[«1 J 





S(/<£//W3) 


•>y >*>*(PPS) 


SfcM (>x£/sec) 




10.72/i£ /315P 


1360PPS 


45.94 pi /eec 


KJR (Buffer) 


88/tf /2586P 


1350PPS 


45.94 ^£ /sec 




1.70/f6/50P 


1350PPS 


45 94 pi /sec 




v max 


23PPS 


0.78 //£ /sec 




2.0/<£/59P 


1350PPS 


45.94 /sec 




2.31 >/*/68P 


1 350PPS 


45.94 /sec 



[0026] c<Dmmm<Dmtom&&& 1 1 oonfftc 

TMS«. *©5t»SPl 1 a£ffi#tf 1 0 3«C»AU 

e^? hiife^ttsc (04) rfluhStta. awe. as 

#4 2£B3t. h 1 lKtw, hiiiKf®4 0ft> 

AD 3 2 fr6igAOfc!5^$B&&*t 1 0 3 (ORSSft 
fcffifflfflr©iit^«*iit^«aP 3 3 *> 6tt Uil U b ^ 

[0 02 7] j5fe^3Si»7bft:tw,n 1 £±#?3ttf5 

tatiSAcc^tas^e. s/y>yi4. ^*-^i3s 
©it. *-*4 i*rettor^';>t?i 4*aa»»?i 

U H7fciS-i\J:5«:e^? n i©5te4atc2Sl®a* 
ttfrr*. SSUBa«. f-&ttB3©J61&K:j:»)fc- 

n 1 1 3ttb&m&m-cm2titctmv 

ftMf 1 0 3*6K3MUHgl 0 2©±#tC7j<¥£g|&? 

1 1 *K3gttHei5 1 0 2©g^SffiKffl*>o-C£flH4K 
Bl*-CTKS#-5. ffiMMBA«tt&£t/-CSattB 

TK'WXZaO^vf-Kt&D-CISlBSCCO. 78/il 
/^©tW£rs/y>5M4£»fflR5l4i*1*S. 
71 3 ©-Jgfffltt h 1 1 <h4fctcT&-fS. ifi® 
*>*7 l*JKH©j6iffi*«^lLt:5EfiCiaBl (car 

t*7T*. c©ra. t^-y h 1 1 i*3©«ft©$teei{aEtt 



[ 0 0 2 9 ] SKK. 5/ y >y 1 4 «A9IHtt3tt7tbR 
20 £3ttfcfi©i>$g£#flKf !«©5MR*«H7UfcK 

^^liuisu saasaan 0 2*>&9i*tH3*i 
■c^tsfltgAcc^fi-r*. f^? n \mnmmt*> 

1 4£»S®Slt/-C08CC7jVrj:5K:. t^vHl© 
^©jgl&ttJ:*) f<,Hl ©5fe®*6S?^^tSrr* 

mi 5«c<fcDf** h l 3 4 4fc«:K3£ 

30 i£gg|3 1 0 2 *> fctefcttaSB 1 0 1 0±#(C*¥Sftr 

s. 

[0030] fcX? hMHWl 2©iattKJ:«Jf^^ 
h 1 1 «:t*<«SB8i5 1 0 1 ©t&ffc§«{C|nja>-,Tj£fitt 
gB2*-CTl$*B8*&Stt*. C©it. fiftSfilLSA* 
4 U TJEffifiBB B 2 * rOTK'^l'^ ZaW> 
h-TS. t©4*. TK^'^ZatCI&Ur^tCO. 
7 8 ti 1 /#©8«£-CJ/ V >!? 1 4 3i± 
■S. 3©— iffllttf*? h 1 1 iifctCTK 
T*. »B*>*7 l*i««£©iR®%^»Il/T3£flHiH 
40 B2 K.m?Z>6> CC«!/'J>y 1 4|BB(j©»hS41/-C 
ffllHItlftfcteT?*. C©(ffl. Hrt©tftft©JtBH 

[0 03 ii;wc. 1 4 4©?iiB«i$'tt : ?«!)i9: 

MRO'affi©^<*-CjS/c3^/c^figiAjcS„ c©i£. 

->y>y i 4?rsas«5iura9tc^-rj;^cc. f^-^ 

h 1 l©5feSfC^m®c%}fJfiS-r*. Sia®c«. f-t 
so y h ®1h&f<DMibicJ: 0t^7H l ©5fe^*»e»Kf**i 
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[003 2]^, 7n v ZWbfflk 1 6<D(Btt>CC<J: 0 

e^* h i i «racs«ttBai i o 4 

s ^cc t-x » h sa^a i 2 coigifttc a g ^ h 

1 l£T&0r5fcii§gISl 1 a&EO&SSttBVl 04O 

1 6*riKtt3tt. Btffc'^sr h i l*i$feiMll 0 3K& 

fiJKiEIHKct-^v h 1 KDffifrZ'ii'y. £f& io 

ASJS 1 0 7 «c«A3nH^Lttt^lR«:fflitfc»Jffi8 

fcSI^7 2 CCffl* StlS. 
[0033] ±teU/cffi{*5E£S!g 1 r», ? h 1 

i i anw * s/«j>yi4 ©*fflffljEttfftc j: 

[oo34] immmm2^mmimi^^6mtmm 20 
*mi 1 ort*. v^v b 1 uwTK , rai*^*!i 

3ES&B 120^ 9 H1 ©TT»Rtf±*DIRK:*i 
jE»ff«tf^J:5««3*irc»s. Tftto^ Hiocc 
^•T^^CC, 2/'J>^14tt. r-?%l 0 0©<ta»C 

[003 5] i/U>^B»»45tt. Sfc8 1fc(iKS 
'ti1t?-*m8 2t % r/-yB8 2fc»9jK3*ifc2*f 
CD^;l/h83a, 83bi, — ^©^ h 8 3 b K@g 30 
i**lfc;0-<#8 4i, *^y8 4&caMtftt*>fti' 

»J>^1 4©hrxh>P? Kl 4a<D«B«r$J#T*a 

*4 1 &?t>6tito&3*vt:i>*. i/y>i?uoj/y>y 

1 4 btt&£8 1 K0&<*tt, <£©S8&©AP4 4KB 

iauc^-; bmm^mo (H2> awa»stirc» 

h>P? F 1 4 a75^>V>^l 4 brt©ffif*£RgfT 40 

[0036] c<mffls»tc*ti,>xmm 1 7 

v h fttt^a 1 2 - i? 2 6 oiBHific J: 9 WRJES 
tift:S>{bB^6Sia«IqlU:9ttT&IB. *©»&£*> 6 
»jS*r©8tt*©K»^';ux*t^9 h 1 io» 

hUPU ±#B$©^;UX&£ZbiUT#£>hDaw 
0, Cft6©#0> hC«6GrraBS«:^V>y|BIWB4 
5©*- £4 l*KtLtt^i» h 1 1 rtO*BWijElfl 
ft£trbtf£. 50 
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[0037 ] *HlijEtMf tt, Ttt'^* Z a * * $ > 
b?Z>t%&. h 1 l©T»SCCf6GTBffSa/c 

VftsV>is 1 4*rfiUMKI*Stf. ±J?>WXZb** 

wn*»b DOWKA^CCto 0 . *©#/ctt»»fii**«*l> 

> b ©»» *BffiS(cR5E pJJB-C* * C ©^JSSI^ 
h 1 l©fSt^BAr#£>£©gto#0i 

[0038 ] COlUSfflWKfcWSjRftffifiSSB 1 2 0 

©»ftccot»r«w-r6. **\ h 1 i^wmst 

BA^6T»St *©5H8»1 la«ft»«103(C 
»AU h*»ttfiC (04) ?^±$tt£. * 

« 0 mmmibtc^v b 1 i*±#8*t> 

til 0 3*>65l#ffll/fiWl{tBA«:fifa3ttS. 

fcsnfcttBifts. c©is, 5/y>^i4*a»R 

7) . 

[003 9] WC % -fUv ^tt^ai 6K<fcO 

h 1 3 tifc«cft»«l 0 3*»6*OW{ 

bssi o 2©±#<c*w*r*. *cc, bsm 

^Sl2©fg®bCCJ:D^^h 1 1 ^SlgSSBaJ 1 0 2 
©K^StcroJ^orSSflrBB 1 tVTmZ-SZo T 
MW)Hitt£ni9K:flNmftBA«ttjfi& Or^S&BB 1 
^■C©TK^Vl/XZa^*^>h-r-So C©<h^, 
^;U^Za©*^>hCCCc;Dri^«F^0. 7 8ul/ft 
©ai^r^'j>^14^aStffiR9l^:3^$o ^*-"/l 
3©-»MBt^» h 1 1 ttbttrmtZ. JKB-b> 

ccti/y>^i4«toiijafci/riiiE»fl«* 

c©W. H 1 «©?K»©5fegBfiltB«™ 
[0 040] ^0C, 4«R3IH«iS1**ftK 

tttasaafiiBB 1 ^eis^MZb^^y 

-S. c©i#, *«>>hShte±»/^xzb«:it:i;r 

i^iksfcco. 7 8<* i/»©«^rs/y>i?i 4*aattt 

W3^S. ^a-^13©HBBttt:^Hliit) 
tc±^T-5» B h 1 UWHBMSBBAttijirSi. C 

c*i/y >y i 4|g«j©»^i Lr*iOftff*i*7r 

$M*o ffljEUfWHTf Si. »«HaBA«cfc^r5/ 
>J>i> 1 4*»«R5IU t^7hl l©^Stc^,Ji 
bSrKfiJ-TS <H8).^CCC. ^P y mtb$®L 1 6 K 
J;D^? h 1 Ui^^-^1 3iifctcW^«Bail 
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0 2 1 0 1 C0±#*C*¥»»T4. 

[0 04 1 ] »CCt^9 hBB^Rl 2Ofg«itca:0 t* 
^ H 1 tttttttBSU 0 1 OK«*8BK:fii^or£ 
«aKB2*rT»*H»3«6. TB©H»fcR|BS«: 

Zat*7^>hT£. C<Dt%> Ttt'WXZaKIfct; 
-CfejKJtc 0 . 7 8u\ /&<Dtt&Vis x )l/i>\ 4 tc&ffi 

rsattBB2 cca-rst. cc*i/>;>yi 4iBB© 10 

*jSiLTHIiE»f¥t*7t"S. C©BL tx.hll 

[0 04 2 ] ^cec, 4*«3iHtt*tf : M>«: 
ftfcfi©*M**#BW"*. tt»©»K3&s»7 tr 
*<ybi itt±#-ra. imomktnmctkutui 
sg{4SB2^e>±^>'^^zb4*^>h-r^o c© 
*->>hStifc±s^i/XZb«ctfs;i;rBi«F«: 

0. 7 8 u \/&<D9t&VlsV> 9 Jl 4&8tSttH3i*t!- 
* 0 **-:/l 3©— JfiMtttf'*? h 1 1 £<!:*>IC±II 
«. h 1 l^fifflMSBBACca-rSi, CC*r> 20 

y>i>14B»©||MliUr»ijE«Wft»7'J-*. C© 

[0 04 3] fif«ttiaACcte^rs/y>^i 4*a«» 

h 1 1 £Rj£gg!£ggiil 0 5©±**r»»S*. $ 
6tce-<y h»**ai2©Ktt«:j:i)tf^9 Hit 
T*l/C*IWl 1 a«K£fflBM8g|Sl 0 5<D±£tc 

ft&imT-rZt. b 1 1 tftftffi 1 0 3 

[0 04 4] JJBl/fcWttaWKirB. fc^?M 

iac;^»-^i 3^ffi»-c?sfcsn/c«flSK:*jc>Tt 
h iOTnr«&*©*tt&rjh»r&&ftcc 

fc. 5/«J>yi 4©*H»iE»f¥«:J:0K^» h 1 lrt 
©&{*©5fc@MKtt-£itt^ $ ft* . 

[0045] ($ttst*3)Hi i«» mtowmm 
^s«H2©-w*5w-. raex. wBR«t£©«* 40 

08MHS&B2K. iffif*5£ilt&gl 2 0<h, ttft. K 
JBHSEH-rif-^H 0 0i^6Stc«JiEStiS. 
ffittSSSSKl 2 0IJ, Hit. h»» 

2±. ?lflltt**-:/l 3 4, 3EB«2/';>y 1 

4<b. 2/y>^#»#ai 9t^6&s. tr^v n 1 
*v ^^tcco^a^D^^ 1 5«t^y h*¥&«* 
2«*fiiec«tt?ififiK:«j!!Esnrt^. ttfc, #?£fflt* so 
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^Hi, &<? hfl»*Ri 2 k hiiffi^S 
4 0, f -7;n 0 0&eti^»iKK#g3 Ott. MB 

[ 0 0 4 6 ] > U >5x|»MM8 1 9ttH 1 2 (C^TJ: 5 

f*-y;n oo©tBMcB£s*ifcSfi9 1 <t t s 

£9 l«:K0ttW6ti»B*loJ(cBtf&^Y KU-;U9 
2i, #O'U-;b9 20t»oT±T-r**^#9 3 
±, ^7^9 3fcR!3m&ftfcvy>S/|MS4 5 
<MBBJB2©H1 0) *f^9 3 KSSSft/c 

^bh9 4<t. ^;Uh 9 4&SS^K®9&*--*f© 

9 6i^6«JSSSnrt»4. t"J>2'IBBiSB4 5©^y 
4fctt±»l/fct^* hilffi^&4 0 (H2) ifi 
8S»snrc>*. c©£5fcflteIMcj:»). ^-^960 
jER, «<Efc<fcoTx^y9 3*^0T^y>^«lfc 
«4 5«fl»-r&. 

[0047 ] ftafiftW£$gB2 tt, H 1 3 K7frT<fc 5 
«C. CPU. ROM, RAM. Jj0>Z-m 
£ h v -f u n > - > tr ® ®gp l 8 1 fll x. 

<D|g«*cJ: ^?«&l^3n^«lfiai^e>Sit*loiK:» 

H 1 <0»tt*fiJWJ«:, Tttto^TBWF©^'^ 

b <b LXtjOls hDOWNL, Chh<Dt>0>b!<C1&CXm 

eccs/y >^#*#a 1 9 9 6 tigttur fc*^ 
?r h 1 lrt©*BHiiE»fP*tft>*a. 
[0 04 8] *5IffliE«rfm. THb<i^Zat*'» 
h-T^i&tJ. t'^y H l©TKS«:i£i;r^f5£a/c 
W V y IVtCXQUV >^ffi«iSP4 5 *T 

±J?^M/XZbt#£>h-r£<t£tt, t*-<y 
hi l©±»«(C«6cri!r3aBKtri/y>^iH»*«l 
9KJ:01/y>^ini6ffl4 5Sr±»S**. ^ 
v b i i©T»£*rij?bfct*rfc t ±s^;uxz 

baW*9>hcxi«NAJ!j«cJtnt>0, *©»K»IH»»*W 
^U, awl*jE«KTIWI«ft5tT*Ci3Wr*6. s 

9 b 1 l©fi«ttBAW»ir©R*W0itt*J:5 

[0049] c<DmmmmMii>%mmmmm^2 
©ttfttcooriwi-r*. *r. h i 

IBA*>6TBS^ ^©JfeffiSPl la4a»fl!10 3K: 
nXL, V"<y htt^(4SC (H4) , t?ff±S'ttS. ^ 

«c % tnstRttcc. h i i©nniRVMaitft# 

■TS. tt#^*70A:tr^» h 1 ltJJSStfT. 

fli 0 3^«i*fflLfi»taaKA«cfif«stfa. i/y> 

5^14. ^a-^13Mt^-;H lrt«ift*«-CSS 
/cSJh/cttfflittS. C©i^. *>y>^IB»»4 5© 
^>y>^l 4«:8Ra»5IOt^7 h 1 1 ©JteSecSSUH 
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a.*mm (06) . 

[0050] ;WC Ikx y 1 6 6C J: 0 * 

h 1 ltt^*-^l 3iiteciJ6j*«10 3^6Kjltt 

BSIU0 2©±#tC*¥#«rrS. b*^? 

#R 1 2 (DiESdtcJ: Ot^yHl tS^fSBSS 1 0 2 

©BaBSscc^orjeaffiBBis-cTifts**. r 

mm& t $mvcmk& ttt* nmmk * tux 

©££, TB^xZa<0*^>h«cj£i;rKIBFtCi/'; 

>yjW**Rl 9*iH&L^y>^l 4«rTR3ttS. 10 

^a-^l 3ttfcf^v h 1 1 itfcCCTB**. 
9 i^^<DiKE*«»oor3E»fiUiBi cc^T^ 
HH*fc^y>s/i 4©iq»4fM:-fa. c<DJ:5fc 

*fiElOTKJ:g tr^* h 1 1 rt©«*<WfeKfiH[tt-3E 

[oo5ii^cc % *>y>^i 4*»?ire«isi* : F«>R 

i ft Z>J£&&m B 1 6±#P< JUX Z b * * 0 > h f 

-So cotz. xv> h3ft/c_b#?A;uxz bccjsur 20 

ra«F«ci/«;>^ffl»#ai 9*K»b'>i;>^i 4*± 

H3-t**„ f^-^1 3ttbT^y h 1 liifeKUt^T 

s, h 1 i*tfi«H[BA«:*rs£. raiSK^i; 

44BWR3IU b'-^ h 1 KOjHBJcasUBbiJBJSS 
*T* (88).^ ^Q^WWRiefciOt^ 
7 b 1 ltt**-:/l 3tife(CBaittBai 0 23&>6 
tfcttiBias 1 0 1 0±#fc*¥»«W-S. 30 
[0 05 2] b'^? h*K#Rl 2©ffittCC<fc9b^ 

h 1 1 z&imzm 1 0 1 otewssmfr^ximtiL 

KB2*-CT»*H»63*4. TM©Htt£HB»c£tt 

ja4ft*m^A*^tur3e«fittiB2*-M>T 

&/WXZa£*7»}>h"f£o C©£*> TR>W*Z 

^i4*T»s-ea. 3ttt^* hi i<t£ 

fcfcTHtt"*. «ffl-fe>*7 1 #&f*©$ffitt&&lUr 

SffiiasB2 cca-r^i, 1 4©T»*#± , i* 

c©R8 t ^7 hrt©tt»©jOTfiBHtt-S«:aif# 40 
3*a*„ 

[0 0 5 3] vy>^l 4*«?IK»S*WR 

h 1 laLLIW*. ±JWHte£HB«Ctt££ft* 
^<MB^6±#>WXZb£/7$>h-r*. C©£ 
h3*ifc±#^;i^Z btcjfcCTHBSKS'y 
>^#H»*R1 9*WttU^y>^l 4*:±#3tf£. 

n i**fifBMaHA«cji-rsi. ^'j>yu<D±B* 

(Sit**. C©H. h 1 1 ft<D&{$<D9miiLmt 50 
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[0 0 54] fif«ttBA«Ctel>TS/i;>y 1 4£Sftffi© 

?iL/t^-;n iojte4B«:safflc*»jss-ra (H 

9) . *tc t ^ny^SUf^Si 6©W6«cj:9tr^7 
h 1 l«KJ£S&ttB»l 0S<D±.1?£V®m#> 3 
6Kb'^ hffR^Rl 2©BMc<fc»)fcf'<* Hit 
T*L"C5fcl»l 1 a*>6»«Lfc*#ac««*SlE 
S^CC^aT^o »ffi3W»7-*-*i. t'^v H I486 
8Htl0 3K»»3tf, BJEiHttict^^H 1©» 

[005 5] ±KOfc»f*5Ea«fi2 -C«. b'^ v b 1 

3^«*-c«fc3n/c«art^5r b 

1 l#T»SOLtJM- 2";>P1 4©*HB*iE 
Sbfptcj: 0 b'^ 9 h rt©**©ifefflfl[iHtt-3E«c«»S 
t\Z>. CO®£. lS«Ci/y>yi 4«rtf^y h#B#a 
1 2tctggOTb*^ H lii*>«caia*fil«:»*3 

[0 05 6] 

[xnox&ft] wi<o^©«»ewairtt, was 

[0 05 7] -rttto*. bOT&bC**)?-*-? 

^SS/tTffi<*^b'^-y hrt©»ffi«|*±tf*#fil«:(¥ 
[0058] m2©»M©«ftSfl^BT(i, $liaP8S 

tcffif5rac<b^T^a. *h«:j:-jr**©jeaiiii[B 

©«* ^bL«ct>©r. hrt©?fi®© 

[0059] t^-^ **V*|filCc8«i3 If* fcf^ v b 

^©ifiFtcBS/yv^flB^R^lKiwr. b*-;.>h 
©Sit^aii© i * ec « v y > s>» B^RtKiW ^ 
fijfiS-rti^, b^ ^ b <D*¥®W)&m£i/ >vm$& 

/c^oT, b*^v h©**3^CSW«c»tt3li'SfflM6tt 



(9) 
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«WE*BW5fbr*4. 

[006 0 ] *B©»Mfc J: 0 . «*5Ea«:*$waSS 
©JBtfERWEBffiSL ^©&&©&S£0Hrf £t£ 
#"C*. 5E»©SaffJWaJ±"r*. */c. tr^v bf*3© 

sort JAowaibsss-rssfiSiBSKtaftr £ 

[02 ] 0 1 ©KfcseaftBOfc^* HiliK^RfcBMH 

[03 ] 0 1 <Db'-< ? h#&££&©IE®0. 

[05 ] 0 1 ©»(«E««H©iWlBia©^n * £0 O 
[06] 2/y>5/©*BBfjE«it^y h^HjgiOH 
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Itt) o 

[08] momtRvsmx&iimt&mmE 

[09] b'^ hA©«»Rc;SSUB«ttn-r&IKHB 

[0 1 o ] *sv >^«ibaw>jEffiia. 

[011] £2©^<D^©H^(c<fc&Kfti£re 

g^{i^/c^^ifJ5^g©tglBl5l4tS0. a 



* [0 l 2 ] 0 i i ©*✓ y >^J?»*a©EiBH. 
[0 1 3 ] 0 1 1 omtttm&&<DUWB&<D7v y ^ 

0o 

[014] ffiJfcWccfctt*. b*^^ h©Sia^rS]©{4S 

[015] tefeW(c*jws. h©as35nfii©ttiB 
ir*0 (r^as) . 
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